Introduction
In recent years, implant-based fixed rehabilitation of completely edentulous arches has become one of the preferred modes of treatment for many elderly patients transitioning to complete edentulism [1] [2] [3] [4] . The limiting factors, however, for pursuing this treatment may be medical, financial, insufficient patient motivation, inadequate available alveolar bone and time constraints. However, some of these limitations have been overcome with the relatively successful introduction of zygomatic implants 1, 2 , for the rehabilitation of completely edentulous atrophic maxillae, serving as an alternative to bone grafting and/or sinus floor lifts associated with conventional implant placements. The duration of the treatment time has also been significantly reduced by the immediate loading option available with these implants, with high clinical success rates being reported by various authors 3, 4 . With metalreinforced acrylic resin dentures finding predictable usage [5] [6] [7] , the process of fabrication of a complete arch fixed prosthesis on zygomatic implants, has become relatively simple. Several authors have reported the use of metal-reinforced implant dentures employing various techniques [8] [9] [10] . This article describes an alternative technique for fabricating a complete-arch, metal-acrylic resin implant-supported fixed prosthesis. The primary advantage of this technique is the improvement of passive fit achieved through the intra-oral cementation of the metal-acrylic resin dentures to the milled abutments. Undesirable stresses on the immediately loaded implants due to potential errors in prosthesis fabrication are minimised to an extent. With this technique, the definitive prosthesis could be fabricated and issued within 1-3 days post-implant placement, depending upon the co-ordination between the clinician and laboratory technician, patient's needs and efficiency of laboratory support.
A limitation of this technique is the application in cases with severe angulation of the implants. The alignment of abutments for the insertion of the cast framework becomes difficult, but to an extent, castable and pre-fabricated angulated abutments can be used to alleviate the problem. In addition, resin veneer failure, occlusal wear and staining of the teeth are also concerns.
The objective of this article is to elucidate the treatment of a completely edentulous geriatric patient using a zygomatic implant-retained fixed denture with the description of a technique to achieve simultaneous cement and screw-retention of the prostheses.
Clinical report
A 65-year-old male reported to the clinic requesting fixed replacement for all his lost teeth. The patient had no past history of wearing dental prostheses.
On clinical examination, a few mobile teeth were found with poor periodontal prognosis. Radiographic examination revealed severe alveolar bone loss in the posterior maxillary and mandibular regions (Fig. 1) . The patient was planned for complete extraction of the remaining dentition and was presented with the various treatment options for restoration of his completely edentulous arches. The patient was averse towards wearing any removable prosthesis and hence, he was planned for complete arch implant-fixed prostheses. Due to time constraints and other factors, bone grafting and other adjunct procedures to aid in dental implant placement were considered inappropriate. Bilateral single zygomatic implants in conjunction with two conventional implants were planned for the maxillary arch and four root form implants were planned for the mandibular arch, for restoration of the edentulous arches.
Technique

1.
Use diagnostic dentures for the immediate placement of maxillary and mandibular implants (Replace Select Tapered TiU; Brå nemark Zygoma TiUnite, Nobel Biocare AB, Sweden), under general anaesthesia. 2. Torque the abutments (multi-unit abutments; 17 zygoma multi-unit abutments, Nobel Biocare AB) to the implants post-placement (Fig. 2) , and take polyether (Impregum, 3M ESPE) open-tray impressions with the impression copings coated with adhesive and splinted with bite registration polyether (Ramitec 3M ESPE AG). 3. Pour dental stone casts using implant replicas (NobRpl, Nobel Biocare AB) and fabricate record bases with temporary cylinders (NobRpl, Nobel 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55 Biocare AB) and pattern resin splints (GC pattern resin, GC Corp) on the working casts, to reinforce and aid accurate positioning of the record bases during the intra-oral try-in. After confirming the vertical dimension, aesthetics, speech and occlusion with the wax trial dentures, remove and refit them back on to the working casts (Fig. 3) . 4. Record the teeth and soft tissue positions of the trial dentures on the definitive working casts with silicone putty, to serve as an index guide in the fabrication of the framework. 5. Disassemble the dentures and fit screw-retained titanium cylinders (Nobel Biocare AB) on to the implant analogues on the working casts. Mill the abutments to a 2°degree taper (F200 2H 23; Bredent BF 1) and align them (Fig. 4) before fabricating a resin pattern framework on the abutments with spacer thickness of 50-75 lm (Fig. 5) . Cast the pattern into a metal framework (Co-Cr alloy; d.SIGN 30, Ivoclar Vivadent AG) (Fig. 6 ). 6. Test the framework fit on the abutments and, if satisfactory, bond heat-cured acrylic resin and teeth to the cast framework using silicone index guides by a compression moulding technique (Fig. 7) . Maintain the occlusal screw-access channels free, during the entire fabrication process. 7. Following this, transfer the milled abutments intra-orally with the same position as on the working casts using acrylic resin indices. Finish and polish the metal-resin acrylic dentures and cement them intra-orally to the milled abutments in the maxillary and mandibular arch with composite cement (DTK adhesive, Bredent) (Fig. 8a,b) and rubber dam in position. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54 8. Remove the prosthesis after setting of the cement and clear the excess. Re-torque the prosthesis to the implants after checking for aesthetics, occlusion and function (Fig. 9) . The screw-access channels are sealed with gutta percha and light-cured composite. 9. Post-issue instructions are given and patient is placed on a follow-up maintenance protocol (Fig. 10) .
Discussion
Though zygomatic implants have been predictably employed in the last few years for the rehabilitation of completely edentulous atrophic maxillae 1,2 , there is an impending need for conducting randomised controlled clinical trials to test the efficacy of these implants in comparison with the more traditional bone augmentation procedures 11 . Also, the placement of zygomatic implants requires an experienced surgeon, as the procedure is not entirely risk-free. In completely edentulous geriatric patients, these implants may overcome the need for bone augmentation in the posterior maxilla but there should be enough bone in the anterior maxillary region for placement of at least two root-form implants to complement the bilateral zygomatic implants. In this patient, the zygomatic implants were placed mainly to avoid bone grafting procedures and provide function and aesthetics in a short time frame. Cost was also a concern; hence a definitive splinted prosthesis was fabricated with a precise framework and loaded immediately.
With the technique used in this article, repair of the prosthesis, if required, was easy and economical. It could be disassembled by untorquing the screws and repositioned after the repair. A base metal alloy was used in the fabrication of the cast framework, making the treatment more affordable. The prosthesis could also be easily maintained and in addition, any soft tissue deficit was well-managed along with provision of satisfactory aesthetics.
A minimum number of implants were used with reasonable antero-posterior spread in the mandibular arch, hence, avoiding long cantilevers and providing acceptable bio-mechanics for the fixed prosthesis. In the maxillary arch, the bone resorption was severe and cantilevers were unavoidable. The principle of all-on-four was applied in the restoration of the arch, with long and angulated zygomatic implants.
With this treatment, the patient needs to be informed beforehand of the steps involved, sequence and the issues associated with immediate loading with zygomatic implants.
Conclusion
This report describes a graftless implant fixed option for completely edentulous elderly patients with use of zygomatic implants in combination with root form implants for supporting complete arch fixed prostheses. It provides an alternative approach to managing geriatric patients with complete denture needs. The indications for such treatment are specific and to an extent driven by patient factors. Long-term clinical studies are required before recommending routine use of zygomatic implants for patients.
This treatment alternative is economical compared to the conventional metal-ceramic fixed option, it is strong and durable, with features to maximise the passive fit of the prosthesis. Fabrication is also relatively simple involving a shorter time period and with provision for retrievability and oral hygiene maintenance. Patient satisfaction was achieved with the care provided. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55 
